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* NOTICES * 




JPO and, NCIPI are not responsible for any 
damages caused by t:he use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Chip mold electronic parts characterized by preparing the terminal electrode which is 
covered with the electric conduction resin layer containing metal powder by the both ends of the 
ceramic base equipped with the passive element, and is joined through the electrode pad and 
conductive resin adhesives of a printed-circuit board. 

[Claim 2] Said electric conduction resin layers are chip mold electronic parts according to claim 1 
characterized by at least one metal powder chosen as the front face of the metal powder which 
alloyed silver or copper, copper, platinum, palladium, nickel, and at least one metal chosen from 
gold, silver, or copper powder from copper, platinum, palladium, nickel, and gold containing. 



[Translation done.] 
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* NOTICES * 

iJPO and NCIPI are not: responsible for any 
damages caused by the use of tJiis translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure of the chip mold electronic parts in 
which the terminal electrode was formed to the both ends of the ceramic base equipped with passive 
elements, such as a capacitor and resistance. 
[0002] 

[Description of the Prior Art] Conventionally, chip mold electronic parts, for example, a stacked type 
ceramic condenser, had become the structure shown in the sectional view of drawing 2 . 
[0003] The stacked type ceramic condenser 21 has the body 22 of a capacitor of the ceramic sintered 
compact which consists of dielectrics, such as barium titanate, and the terminal electrodes 25 and 26 
are formed in the edge of the pair of the body 22 of a capacitor. 

[0004] Inside this body 22 of a capacitor, opposite arrangement of the internal electrodes 23 and 24 
which consist of nonmetal materials, such as noble-metals ingredients, such as silver or a silver- 
palladium alloy, or nickel, is carried out through the ceramic dielectric layer. And an internal 
electrode 23 extends at the end of the body 22 of a capacitor, an internal electrode 24 extends to the 
terminal electrode 25 at the other end of the body 22 of a capacitor, and flow connection is 
electrically made at the terminal electrode 26 at it. 

[0005] The terminal electrodes 25 and 26 consist of electrode layers of 3 layer structures, 
respectively, namely, the thick-film substrate formed by the conductive paste which consists of silver 
or a silver-palladium alloy being applied to the front face of the body 22 of a capacitor, and this 
being burned ~ tin or a solder for raising the deposits 28, such as nickel which is a conductor 27 and 
the ingredient which a solder foods crack cannot produce easily, and NURE nature etc. consists of 
****** deposits 29. 

[0006] Besides the structure shown in ****, the electrode structure of being equal to a severe 
thermal cycling test is proposed. In the conventional reflow solder, by the thermal expansion of a 
printed-circuit board, stress will concentrate near the terminal polar zone of a capacitor, a crack will 
go into the body of a capacitor, and it will be destroyed, the thick-film substrate in which the above 
was able to be bumed as terminal electrodes 25 and 26 as the cure ~ it is possible to form an electric 
conduction resin layer on a conductor 27, and to form deposits, such as nickel and tin, in the fi-ont 
face with plating fiirther. Thereby, the stress from a printed-circuit board is made to absorb in an 
electric conduction resin layer, and soldering nature is further given to the front face with plating. 
[0007] In the lead public nuisance by solder, the air pollution by the chlorofluocarbon system solvent 
at the time of flux washing, etc. becoming a problem in recent years, and mounting electronic parts 
in a printed-circuit board, the mounting approach by reflow solder will need to be improved. For this 
reason, the mounting approach is examined instead of the approach by the conventional reflow 
solder by the printed-circuit board by conductive resin adhesives or wirebonding. 
[0008] Mounting by conductive resin adhesives appHes to the electrode pad on a printed-circuit 
board the conductive resin adhesives which kneaded metal powder, such as silver, and thermosetting 
resin components, such as an epoxy resin and phenol resin, as conductive material, pushes and 
carries out heat hardening of the terminal electrode of electronic parts on it, and is connected. 
[0009] 

[Problem(s) to be Solved by the Invention] Although movmting using the conductive resin adhesives 
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not using solder was shown ii ^^mving 3 , there was a problem that the inst^^on reinforcement to 
the printed-circuit board 10 of a stacked type ceramic condenser 21 was low, and the dependability 
over a harsh environment was low. In addition, in drawing, they are conductive resin adhesives and 
the electrode pad which formed 1 1 and 12 in 13 and formed 14 on the printed-circuit board 10. 
[0010] Thus, in the mounting structure using the conductive resin adhesives 1 1 and 12, when a rapid 
thermal change is added by the heat cycle test or the spalling test, deformation by the coefficient-of- 
thermal-expansion difference between a stacked type ceramic condenser 1 1 and a printed-circuit 
board 10 arises, and since it is unified by electroconductive glue 1 1 and 12, internal stress occiirs in 
the joint of the terminal electrodes 25 and 26 of a stacked type ceramic condenser 21, and the 
conductive resin adhesives 1 1 and 12. The exfoliation x as shown in drawing between the terminal 
electrode 25 and the conductive resin adhesives 1 1 in fact occurs, and electrical installation becomes 
inadequate. The problem on the dependability of the laminating ceramic condenser 21 stopping 
functioning as a result was not able to be exterminated. 

[001 1] Also in the structure which performed nickel and solder plating on the front face at the 
terminal electrode 25 including the electric conduction resin layer, when mounted in a printed circuit 
board with conductive resin adhesives, when exposed to environments, such as a heat cycle test, an 
electrostatic-capacity value change etc. could not be exterminated, but there was a problem of 

dependability. 

[0012] Even if this invention is thought out in view of the above-mentioned technical problem and 
the purpose has stress generating by severe temperature environments, such as a spalling test, it is 
offering the stacked type ceramic condenser of the high-reliability which exfoliation does not 
produce between the terminal electrode of a stacked type ceramic condenser, and conductive resin 
adhesives. 
[0013] 

[Means for Solving the Problem] This invention is chip mold electronic parts characterized by 
preparing the terminal electrode which is made in order to attain the above-mentioned technical 
problem, is covered with the electric conduction resin layer in which a front face contains metal 
powder by the both ends of the ceramic base equipped with the passive element, and is joined 
through the electrode pad and conductive resin adhesives of a printed-circuit board. 
[0014] Moreover, at least one metal powder chosen as the front face of the metal powder which 
alloyed silver or copper, copper, platinum, palladium, nickel, and at least one metal chosen from 
gold, silver, or copper powder from copper, platinum, palladium, nickel, and gold contains said 
electric conduction resin layer. 
[0015] 

[Function] According to the chip mold electronic parts of this invention, it has the electric 
conduction resin layer in the surface layer of a terminal electrode. For this reason, even if the stress 
of the degree of pole joins the terminal polar zone from a printed-circuit board etc., stress is absorbed 
because an electric conduction resin layer carries out elastic deformation, and a ceramic base is not 
damaged. Moreover, since chip mold electronic parts are mounted in a printed-circuit board with 
conductive resin adhesives, the conductive resin adhesives itself have elasticity and the electric 
conduction resin layer and interval of said terminal electrode surface can absorb effectively the stress 
which joins chip mold electronic parts. This can cause neither breakage nor degradation of 
connection resilience, and it can consider as reliable mounting structure. 

[0016] especially, be bumed — a conductor — even if connection is firm and a severe temperature 
change and stress are added compared with the case where the chip mold electronic parts with which 
the metal deposit was formed in the front face of the terminal electrode which makes the film a 
subject are mounted in a printed-circuit board with conductive resin adhesives, it does not exfoliate 
The concordance of the electric conduction resin layer of a terminal electrode surface and conductive 
resin adhesives being good and conductive resin adhesives are considered that it eats into the surface 
irregularity of the electric conduction resin layer of a terminal electrode surface, and can perform 
firm connection. 

[0017] Moreover, the metal powder with which the metal powder contained in an electric conduction 
resin layer covered 1 thru/or two or more metals chosen as the front face of the metal powder with 
which the powder by the alloy alloyed one of silver or the copper, and 1 chosen from copper, 
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platinum, palladium, and gold thru/or two or more metals, silver, or copper powder from copper, 
platinvun, PARAJUUMU, and gold is used. For this reason, if there is no plating covering film, 
migration nature can be raised and it can consider as a reliable product to a humid environment. 
[0018] The terminal electrode of this invention does not cause a lead public nuisance in order not to 
use solder in mounting to a printed-circuit board, excluding heavy metal, such as lead. Moreover, 
since heat hardening of the conductive resin adhesives is only applied and carried out on the 
occasion of moimting, though it is an easy process, manufacture of electronic equipment with high 
dependability with firm connection immobilization is enabled. 

[0019] It becomes possible for indispensable flux washing to become unnecessary by the 
conventional solder mounting, and to improve work environment, and to prevent environmental 
destruction by chlorofluocarbon etc. especially. 
[0020] 

[Embodiment of the Invention] Hereafter, the chip mold electronic parts of this invention are 
explained in full detail based on a drawing. 

[0021] Drawing 1 shows the cross-section structure of the stacked type ceramic condenser 1 which is 
the passive element which is an example of the chip mold electronic parts of this invention. 
[0022] In drawing, the stacked type ceramic condenser 1 consists of a body 2 of a capacitor which is 
a ceramic base, and terminal electrodes 5 and 6 formed in the edge of the pair of the body 2 of a 
capacitor. 

[0023] The body 2 of a capacitor is arranged so that the flat-surface configuration of the rectangle- 
like intemal electrodes 3 and 4 which serves as a dielectric ceramic layer which consists of dielectric 
materials, such as barium titanate, from base-metal ingredients, such as noble metals, such as 
palladium or a silver-palladium alloy, and nickel or copper, may counter and suit to **. 
[0024] An intemal electrode 3 extends at the end of the body 2 of a capacitor, and is electrically 
connected to the terminal electrode 5. Moreover, an intemal electrode 4 extends to the other end of 
the body 2 of a capacitor, and is electrically connected to the terminal electrode 6. 
[0025] In order to create the body 2 of a capacitor here, much conductive paste containing the metal 
powder used as an intemal electrode 3 is formed in the predetermined field of the ceramic green 
sheet used as a dielectric ceramic layer by screen-stencil. Moreover, much conductive paste 
containing the metal powder used as an intemal electrode 4 is formed in the predetermined field of 
the ceramic green sheet used as a dielectric ceramic layer by screen-stencil. 

[0026] And after piling up the predetermined number of laminatings of such green sheets so that it 
may extend to the end face from which intemal electrodes 3 and 4 counter mutually, and intemal 
electrodes 3 and 4 differ mutually, it cuts, and considers as the chip member according to individual, 
and a predetermined ambient atmosphere, temperature, and time amount are added and calcinated. 
[0027] Thereby, intemal electrodes 3 and 4 are exposed to the end face of the pair of the body 2 of a 
capacitor. 

[0028] what the terminal electrodes 5 and 6 applied the conductive paste containing metal powder, 
such as silver and a silver-palladiimi alloy, to the both ends of the body 2 of a capacitor, added a 
predetermined ambient atmosphere, temperature, and time amoxmt, and was able to be burned — the 
1st electrode layer 7 ~ this ~ the conductive thermosetting resin which consists of metal powder and 
an epoxy system resinous principle is applied to the front face of the 1st electrode layer 7, and it 
consists of the 2nd hardened electrode layer 8. 

[0029] As metal powder, including silver or copper, the 2nd electrode layer 8 mixes epoxy system 
resin, a binder, a curing agent, and an organic solvent, applies a resin paste, performs heat curing 
and, specifically, is formed further. 

[0030] the powder which carried out the coat of the metal of copper, platinum, palladium, and gold 
to the front face of the alloy of silver, copper, copper, platinum, palladium, and gold, the end of 
silver dust, or copper powder as metal powder is independent — or it is made to compound and is 
used. 

[0031] An epoxy system resin binder consists of a compound which has two pieces or an epoxy 
group beyond it in a molecule, and is hardened in an operation of a curing agent or a catalyst. And 
this epoxy group is the liquefied epoxy resin chosen from the bisphenol A mold epoxy resin, the 
bisphenol female mold epoxy resin, the bisphenol A D mold epoxy resin, etc. 
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[0032] It is chosen as a curing agent from a polyamide curing agent, an aliphatic series polyamine 
curing agent, an annular aliphatic series polyamine curing agent, an aromatic series polyamine 
curing agent, a dicyandiamide, etc. 

[0033] Moreover, as an organic solvent, there are the ester of fatty alcohol, such as ethanol, i, n- 
propanol, and a butanol, or these alcohol, for example, acetate, propionate, etc. Furthermore, 
hydrocarbon system solvents, such as ketone system solvents, such as carbitol system solvents, such 
as methyl carbitol, ethyl carbitol, butyl carbitol, and butyl carbitol acetate, an acetone, a methyl ethyl 
ketone, 2-pentanone, 3-pentanone, and a cyclohexane, benzene, toluene, a xylene, ethylbenzene, 
turpentine, a cyclohexane, a methylcyclohexane, and a methyl pentane, are raised. 
[0034] Such epoxy system conductivity heat-curing resin is applied to the both ends of the body 2 of 
a capacitor by screen printing, the replica method, a dip method, etc. Subsequently, temporary 
desiccation during 5-15 minutes is carried out at the temperature of 80-140 degrees C, and in order 
to remove the solvent in resin completely after that, it is made to dry for 15 - 90 minutes at 60-120 
degrees C. By heating for 30 - 120 minutes at the temperature of 150-250 degrees C after an 
appropriate time, resin is stiffened and the 2nd electrode layer 8 is formed. 
[0035] 

[Example] In the stacked type ceramic condenser 1 of this invention, the conductive paste which 
contains a glass ftit by using silver as a principal member is applied, after desiccation, it is made the 
both ends of the body 2 of a capacitor by the ability being burned, and the 1st electrode layer 7 is 
formed in them. The film thickness is 5-20 micrometers. 

[0036] Moreover, the 2nd electrode layer 8 is formed on the 1st electrode layer 7 by spreading and 
hardening of the epoxy system thermosetting resin paste containing metal powder. In addition, as the 
1st electrode layer 7 is covered completely, it applies by the thickness of 50-150 micrometers, and it 
dries in [ 110 degrees-C and processing-time ] 10 minutes, and, subsequently the indirect 
desulfiirization solvent of the 2nd electrode layer 8 is carried out at the temperature of 100 degrees C 
for processing-time 60 minutes, and after that, at the temperature of 200 degrees C, in [ processing- 
time ] 90 minutes, it heat-treats and is hardened. 

[0037] Thus, the evaluation trial was performed using the created stacked type ceramic condenser 1 
and the stacked type ceramic condenser which has the structure of various terminal electrodes for a 
comparison. 

[0038] The result is shown in Table 1. A sample 1 consists only of the 1st electrode layer (be burned 
silver which was boiled and was formed more a conductor film), and, as for a sample 2, the 2nd 
electrode layer includes the end of silver dust in an epoxy resin layer about this invention. Samples 3 
and 4 correspond to the conventional structure, and, as for nickel plating and the 3rd electrode layer, 
the 2nd electrode layer consists of tin and solder plating, respectively. 
[0039] 
[Table 1] 
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[0040] After applying electroconductive glue (the Able stick company make, 8 175 A) and carrying 
the above-mentioned stacked type ceramic condenser on an alumina substrate using these four kinds 
of samples, it was made to harden for 60 minutes at 180 degrees C. It compared to these four kinds 
of samples by performing fixing measurement on the strength and the temperature cycle durability 
test of a terminal electrode. In addition, the same thing as a sample 4 was joined by solder on the 
alumina substrate as a sample 5, and the comparative study was performed similarly. 
[0041] A fixing strength test applies the force, the die-length direction of a capacitor, and crosswise 
[ a perpendicular, i.e., crosswise ], and evaluates the magnitude of the force at the time of a capacitor 
being omitted. The mmiber of samples is ten pieces each. 

[0042] It investigates whether as for the 1000 times line, the electrostatic-capacity value is held in 
cooling/heating cycle of holding a temperature cycle durability test for 30 minutes in a -55-degree C 
ambient atmosphere, and then holding for 30 minutes in a 125-degree C ambient atmosphere. The 
number of samples is 50 pieces each. Moreover, a fixing strength test is performed using the sample 
after a trial, and change by cooling/heating cycle is investigated. 

[0043] The early fixing reinforcement of the soldered sample 5 is the highest so that clearly from 
Table 1 . Some early fixing reinforcement falls [ what carries out substrate mounting with conductive 
resin adhesives ]. However, the sample 2 which is this invention is the highest in it. On the other 
hand, samples 3 and 4 have about 1/4 early age strength compared with soldering. 
[0044] If a temperature cycle durability test is performed, the effectiveness of this invention will 
show up notably. That is, by the sample 5 which is soldering mounting currently generally used 
conventionally, while fixing reinforcement is halved, many poor capacity has occurred. On the other 
hand, a change remarkable in fixing reinforcement is not seen by the sample 2 of this invention. 
Moreover, there is no generating of a poor capacity. In samples 3 and 4, fixing reinforcement was 
halved mostly and a poor capacity is generated by comparatively high frequency. In addition, a 
sample 1 has a comparatively small change of fixing reinforcement, and there is also Uttle defect 
generating of capacity value. 

[0045] An affinity with electric conduction resin adhesives has the highest this invention by which 
the 2nd electrode layer 8 was formed in the front face of the terminal electrodes 5 and 6, and the high 
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reinforcement which ranks second to mounting by the soldered joint of a sample number 5 is 
obtained from the comparison of early age strength. 

[0046] Moreover, by this invention, it hardly changes to near the interface of a terminal electrode 
and solder deteriorating or damaging mounting by the conventional soldered joint by the heat cycle 
test. This is considered for absorbing internal stress with the elasticity of the 2nd electrode layer 8. 
[0047] Moreover, from the comparison of the fixing reinforcement of samples 1,3, and 4, the 
affinity of the metal layer and electroconductive glue which were formed in the front face of a 
terminal electrode thru/or the wettability of adhesives produce a difference about fixing 
reinforcement, and it is thought that it has contributed also to generating of a poor capacity. 
Especially the point with little change by the heat cycle test of a sample 1 is common in the sample 2 
of this invention, and I think that the affinity of the electric conduction resin layer of this invention 
and electroconductive glue is raising the endurance over a heat cycle test. 

[0048] Although the thing which made the adhesives of an epoxy system mix the end of silver dust 
was shown as 2nd electrode layer 8, one sort thru/or the thing mixed two or more sorts may be used 
in other metal powder, such as gold, copper, and palladium, and even if it uses the resin of a phenol 
system as adhesives, the almost same result can be obtained. 

[0049] Moreover, two or more metal layers and electric conduction resin layers could be formed 
between the 1 st layer and the 2nd layer. An important thing is forming in the front face of the 
terminal electrodes 5 and 6 in the surface electric conduction resin layer 8. 

[0050] With the structure of the terminal electrodes 5 and 6 of the above-mentioned stacked type 
ceramic condenser 1, although it is very effective, if it is used in the long run in the environment of 
high humidity to the thermal cycling test after mounting in a printed circuit board, an insulation 
resistance value falls, big current consumption will be brought about or malfunction of a circuit will 
be generated. When this cause is analyzed, it turns out that the insulation resistance value between 
the terminal electrodes 5 and 6 of a capacitor is falling. Since the metal powder of the silver 
contained in the 2nd electrode layer 8 which constitutes the terminal electrodes 5 and 6, or copper 
caused migration, this is considered. 

[0051] For this reason, the fall of an insulation resistance value can be prevented by using at least 
one metal of silver, copper, other metals and copper, platinum, palladium, and gold, and the alloyed 
metal powder as metal powder used for the 2nd electrode layer 8. 

[0052] The result which receives the migration-proof trial by the difference in the metal powder 
contained in the 2nd electrode layer 8 in Table 2 is shown. In addition, each weight ratio of metal 
powder and resin is 85:15. 
[0053] 
[Table 2] 
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[0054] A sample 6 the alloy (20% [ of silver ], 80% of copper) powder of silver and copper, and a 
sample 7 The alloy (15% [ of silver ], 84% of platinum copper) powder of silver and platinum, and a 
sample 8 The alloy (silver 125, palladium 75%) powder of silver and palladium, and a sample 9 
Silver simple substance powder was used for the powder (silver 20, palladium 80) and sample 12 
with which copper, nickel alloy (70% [ of copper ] and nickel 30%) powder, and a sample 10 mixed 
the alloy (70% [ of copper ], 30% of gold) powder of gold and copper, and the sample 1 1 mixed the 
end of silver dust, and palladium powder. The thing using this end of silver dust is equivalent to the 
sample 2 of Table 1. 

[0055] A trial can be bumed in a silver-PARAJIU electrode on an alumina ceramic substrate, applies 
the conductive resin adhesives containing the metal powder of a silver-palladium alloy on it, carries 
a sample on it, is 150-200 degrees C, and carries out heat curing. And where 50VDC is impressed 
among the terminal electrodes 5 and 6 of a stacked type ceramic condenser 1, time amount until it 
drops and short-circuits waterdrop in the meantime is measured, and it is shown as "time amount 
imtil it connects too hastily." 

[0056] Each thing alloyed as a result can make time amount until it connects too hastily into 5 
minutes or more, and shows good migration-proof nature. 

[0057] That is, if a poor capacity does not occur but migration-proof nature is moreover taken into 
consideration in a heat cycle durability test as a result of [ good ] 3.0kg, you can understand that 
reliable chip mold electronic parts are obtained by specifying the metal powder contained in the 
electric conduction resin layer which is the 2nd electrode layer 8. 

[0058] Moreover, samples 6-10 are fumace ****** even if it uses for the front face of copper 
powder the metal powder which covered the metal component chosen from copper, palladium, 
nickel, platinum, and gold in the end of silver dust, although the alloy powder of silver or copper, 
and the metal component chosen from copper, palladium, nickel, platinum, and gold was used. 
[0059] For example, the silver dust end of a palladiiun coat was used as a sample 13. Consequently, 
"time amount until it connects too hastily" was 5 minutes or more. Similarly, even if it was the coat 
powder (silver or copper) of other above-mentioned metallic materials, "time amoimt until it 
connects too hastily" was 5 minutes or more. 

[0060] This shows what showed almost good migration-proof nature in having made some as an 
experiment. 

[0061] The conductive resin adhesives at the time of fixing to a printed-circuit board here are the 
adhesives of the heat hardening mold of an epoxy system thru/or a phenol system in consideration of 
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migration-proof nature including silver 25 and the alloy powder of palladium/ 5 too. 

[0062] In addition, the thing in which the alloy layer was formed on the front face of copper powder 

is [ that what is necessary is to just be constituted on the surface of metal powder ] sufficient as an 

alloy. 

[0063] in addition, the particle size of 0.5-10 micrometers boils preferably the particle size of the 
powder contained in the electric conduction resin layer which is the 2nd above-mentioned electrode 
layer 8, the mixing ratio of the metal powder (alloy powder or coat powder) is 80 - 90% of metal 
powder, and the remainder is an epoxy resin. 

[0064] In the above-mentioned example, although explained using the stacked type ceramic 
condenser, application is possible like the chip resistor which forms the resistor film as a passive 
element on an alumina ceramic substrate and by which the terminal electrode was formed in the both 
ends. 
[0065] 

[Effect of the Invention] According to the electronic parts of this invention the above passage, the 
electric conduction resin layer is formed in the front face of a terminal electrode. Thereby, even if 
mounted in a printed-circuit board with conductive resin adhesives, it can consider as the highly 
reliable chip mold electronic parts which bear a severe temperature change. 
[0066] Moreover, when the metal component of the surface electric conduction resin layer of a 
terminal electrode consists of alloy powder and coat powder, the migration-proof nature at the time 
of mounting to a printed-circuit board can be raised, and it can consider as the reliable electronic 
parts to humidity. Moreover, since mounting to a printed-circuit board uses conductive resin 
adhesives, it can be moimted nothing [********^ j l^ad, ] and can prevent a lead public nuisance. 
Furthermore, since a solder reflow process is lost, while not washing the flux and simplifying a 
process, public nuisances, such as air pollution by the washing solvent, can be prevented. 
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